mB*mmff a p) 02) ^ g| |^ ^ ^ (a) au mm&mm 

#M2003~31790 
(P2003-31790A) 
mmB ^31 B (2003. 1.31) 



HOIL 27/15 



21/265 
31/10 



FX 

HOIL 27/15 



33/00 
21/265 



D 5F041 

B 5F049 

C 

A 

P 





4$g|2001-2ie624(Pa001-21G624) 


m)fUIIA 


000005049 












3fm3¥7 BnB(2mi.7.vn 




























































100062144 



















(57) im] 

SOIS«<r)SOI113JC. ^Wfi- 

o i . 6 o i 
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1 

a yjs^fc s o I . 

mt ^fili. tZk $-#8[^1-S^ft:|IS. 

m.'f-li. Fei/'J■^^^^^ ^e-Pei^'J-t-f Mn 

imms] »*Jii:j!)M4<^v^-m*>i^fc:EiKo 

fi^^tt. it««2:;!»M4t:siao¥«»j^yir'f ho 

±£*ii7egtt. ErThtzkimk-ri^^m^ 

s. 

[it*«83 it*3llJ!;M7cov^W»l-?fc:ffi««0 

yi!fl:is, y 3 ym.m. ttzio^ y n vis^bisi: 

y3i^M^blS!{i-^>5:S^lJS-Cffli*iT^^SCli:^!^ 



(2) <*S2003-31790 

2 

i^vaymm. i^v^ymm. tfzia^vaymt 
mkiy^jaymmkmMmx o hmmwmi^ 

ayifflji. i^v^ymm. ttiiii^vaymmk 

i^>jay^mk(^mmff)mii. ±semm=fi)-ii> 
ffrnm^ta i^x o i,m^mt:^i> ^ k ^mk 

immi 1 ] if*«iBigi oov^m*»iofcE 

jjjsoi^t, mt.(^izX':,xn^^ivk.m 

iMimM^. ^m^. tsivmmizx-yx. m 
mmmmLm^Fmrn^im-th k imk 

mmmosm^. tf^itf<>(^-^m^xs>izki: 
30 !^ki-&i|'#«^a. 

±SiX)]^m'i'iiiii/lii:hmM^k. mo^i^ 

mttimmi'y^^Tj^kimt^^mk mt. 

X. 

±S!mM\±. ^yr^^ixi^hzkimktim 

immi5] mwm=f-k. 
imicom^i'itmix. m<^m(f^w=y'j^ 
^ vm^i-imi&m i mm^k . 
mm=i-k. 

±m2ff)m'fizmLx. ^2iofis<^Mi^«cj/y-9- 
^ vm'i'i:mt&m2mm'Fk. 
50 mami-k. 



3 

soifflR<ottsiRjt<oi'U3>isfti«f'fc, mim. 

t(iM BESt i -jTlil^^-rSIgi: ^ 

s o I mLmmwiffii^ 0 -a vrnm^^iz. mm% 



(3) !M2003-31790 

4 

ft. 

soiS«iOffiSlgJL<o>''J3ytefBl4'tc, mm% 
k. 

jjBJ/ y 3 y^m}L<r)}mmmis.^tix\^j:^^ 

UWz. Stti'U3yliSr, XA-.y^'S. IS^, tli. 
I±MB Effifc: J: oT^-n-ISk s 
JJKtti^U3yK4'fc. Fe. Mn. Mg, Mo. 
Cr. Ru. Re, Os. Ba, tfclil r<0^ 

immiun>')^y^mt. ±iei^2»^<o^ 
ft. 

ftTfc-jT, 

30 soiSSf>ffiSJftJi<0v'j3yteM>ffc:. SiSE 

mi^')^yi^muizmmmm.. ^^mm^ 
m^mmzj^9-=.yythJMt . 

m.i^')^yt^^^mi:smcmim^^ixx\^j:\^ 

mt^Z^ Fe. Mn. Mg. Mo, W, Cr, Ru, R 
e, Os. Ba. tltMl rff)im^^yi^^yW^ 

y^B^Bl±t', m2#^<;o^!fi!i*m3tL3ts^y3 

immijni^'y^ymmt. i^2^mfn^ 
vm^mB^iitzv')^ymt\z. «ffii&#«Sf^-ri. 

ft. 

[11^2 01 SOI mmmsii^<r>i^ v 3 ym^ 

50 It, MOSFET<7)y-X43j:VFWyk'5rSl^l 



5 

muz. m^:^yim.thxm. 

^^n^mimkma^itimkthmm lo 
im$JR2 11 SOI mi(nimmi(o>'Vay^& 

I'^fmizmthm i i 

m>u^y^m<^±mmm>-'tmx-h'>x± 
±Ex u 3 yt&m<o±mm>f StSea L/tisa 20 

«Lfc«iojj5rfc:. ^2mw(om2mim.i-i> 

30 

[iS*Jg221 fS*Jai6;!;S210V^1Vu&»l'>t: 

[0001] 

[00021 

im<r)m}i&^. i^'J^yi:^~:^izlt:mmSi 

mm.^j:t'm^ix. mi5.<tTmmmitix\.^ 

iSimmkLx\.^i,. l*»l^*»'^>. ±s^mm(n^ 
mmmn. mmm)5xmnmmizX'^xi>± 

#<«^L^rV^/^»6. 0. 18/<m/P-/l^S:^{C*«ig 
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6 

^:S^fl:«S^>fflBllHI:, «^fl:i&ff-5-Ct, 

[00031 v:«omsg:»gii-rsfc«>. mmfim 

X. wfmfizim^mt. mm^f^axv^m 
^izxmx'm^eMtmi^'^h^oE i c (jt 

[ 0 0 0 4 1 -jr, X u 3y^rif<7) I vwmmi. X 
:^>i^-j<yYmi}^mmmx-h'o. A-vKia^ 

&-ti::}iiimtCS>^, Lii.ii''>X.nFf-TiMxX 

[ooo5]0io»i. ivm^mmzi.r.x.wfM 

6-326 3 59^a) . iO^l^fl^tt, nSi^ 
y 3 9 1 JhtJBSSiDtIg 1 ^ttv y 3 9 2± 
CVD (£^*mffll£*a) ❖MBE {^H^b- 

:::>>At>'y3>-tcot&?=?«^^WfflL-C, ^^/l^v::: 
•>AtS^?-9 3i&»ffiLTV^S. ±i!SlEttj^y3y 
«9 2*>±V^>V->>Aiae^ 9 3±(=ll2KjEvy 
3yl94^«teU i<om2«iE>-y3>-l94±K 
pSxt^^fi/^/H9 5*}g«LTV^&. iO^* 
HaSr. i-y3y*«[5|ffitggL, Z(ni^^)^y'm 
lilK*^f.£Oft^S-g»tT±|sy/i'-e-'> Agisting s** 

KS^Hf^Lx. mi^')^ymmbmmt 

[00061 

i><oxs>^x. 'y^j^ymmui'fiyvi^'/^icm 

WM<Oy^ yXlimfXt^j:\.'>ff)X\ ^^XhliZ^hb 
ASt^^ 9 3 ij^t^mi. ^<>v^ V y 3 y ws'y H 



(5) 
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[0 0 0 7] fCT. Wmmmt. t/'Jxy^'tO 

OE I cm^^Lxm^'mcc^. m^^mm 

[0008] 

[0 0 0 9] (mm=Fii3:t/&(m'f) i^Oztym 
tlXli. Fev-'J-^-^f iS-Fei^'J-t-f Mn 

[0 0 10] J:E^I^*xy-t>f K*. iry:A-9:^- 

[00 1 1] iJt. i|5S*'>«j-9->f f^vY^-ry 
tiMmxhh. 

[0 0 12] z<r»i.ot£m.i:^thmw^')^^Y 



* [ 0 0 1 3 ] i^^}rt>$mmm'¥\izmM^iii.xf^ 

0 S F E Ti^ K U>f >■ i> t < liA'-f ,-Jf-5 h 5 y j^'Xj' 
<nViV99hh\Aiy^:i-Y\iZmLXmm-hZb 

x\ i^vaymmmmmm^i:^(.zmix 

tiMm^tm>':^Tj>.ms^i>^izx -oxom 

10 [0014] (^im) mm^z^'j^^ vizxm 
mizX'>xm^im'rii^. i<mmm. i^v 

3 y w<y K-Jf + y ( 1 . i e v ) fcitJEfS«« 
li, i^v^y^im^tvrtz&m-izbmmxS} 

<^x</)mizwscti. Lfc*tot. 3Ksm^<o*iiii 
[0015] jti^jfiJKi, Y-r^^m^m 
ts i 3 N4 t(^mtmixBm-h. 

[0016]TiE<0Sl«, Si (i/'jny), SiO 

2 , feitf S i 3 N4 <0Ji«f$i:l!S9l^ftt^SLit^-C 
*l35»^>ih&»SJ:afc. Si02^Si3N4C7) 

S i O2 , fcilXS i 3 N4 {CAIt1-S3fctt. S i k S 
30 iO2ki0m *fcttSii:Si3N4i:<0lfffi-C. 

s i mz^m^ith . :^^>vff)mtzx 0 , s i 
^^^zmtl^±mt:mztmn (ec) m 

[0017] 





fflfr^ (n) 




Si 


3. 42 




5 iO> 


1. 46 


2 5. 3 




2. 05 


36. 8 




mi. 0 


.1 7. 0 



[OO18]09ti, 'yV^yM10lift><r>^mi 

0 2tzfH'yxmttm-imtfmci)h. zmio2 

«l(C^Si02. Si3N4. toil/, 

tiiiM^X'hl. 09fc:*-rJ:^fc:, ±ie3tiOAIfft<9 
mnzyrlt:mA0cX*)i>:^^\>^t. ^BiiAX 
irrtXolizmifM. j^'Ja^li 0 Ikll 0 2 

t mmx'^mx'yfctt 0 ^z^m^ fix , jjbm i 

0 2«ftAltt'63t«0«^)-{ite<^:5. L)t*«oT> |gs^50 



i^^)-3ymff)isimMi,zm:fi>mi:. s i 02 k 

[0019] ;>:t\ il^mSr. JJiSi02t}J: 

vs i 3 N4 i:mix^j:hmmX'ixmt. z 



(6) 

9 

mmmi.. s 1 02 i: s 1 3 n4 mmixx/mmi 

[0 0 20] iJt, *ltcSti3t. ^fcitXlS 
nsmt-kmnii. s 1 02 fcitxs i 3 N4 <oS 

[0021] Jje^ra^, Si02R, Si3N 
4 *SVM±. S i 02 tiXXfS i 3 N4 iWaiX 
=frS««IRt:J:oTH^it•«^. JJBS i O2 Si 

3 N4 *)i.v^tt. jiffisiK't'ta. mm(^^ 

k(os^mx'^m^-tiztit/'t^h. -ecotsm. im 
[00221 *iii!i!^>¥9H^u. iitsmi. . ^m. 

m'>vaymmm^^tix. ^fti^'j-t-f 
s*iT . ^ftv i;-r>f Kioiae^ &fii;5. 5g3K«^ 30 

[0023] ±£«j£t ititf, s o I m.(oms± 
ktzX'>xi=f^>(xmi:mt&ipt>. i<o*»f*i^ 

[0024] Jt, SOI««<0>''j3>'teait:»« 40 

Hi'h.m'Fizmm^ti&zbizt^xM.'f^^ 

[00251 soimff)i^vnyi^ikmm& 
m^FtzMMLiifit,^ mmm=Fm.izt'yxmi so 
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[ 0 0 2 6 1 i^. ±fa^«^Ui. S3fe 
^ti. mmm-niitfsmm. '^voym.-^ 

xmiizmx'^i, 

[0 0271 ^ClfcfeV^T. SOIKRfcii. 

[00281 1 mmmma^ii. ±mmf- 

e iSk) y^J^^ Mn {'^y:ffy) 'y^}^^ M 
g ('7^':*>s''>A) ^/y^^-f Mo (turrv) v- 

A) j/'JI^^ Ru (;^fri^A) j/'J-t^ h\ Re 
(W-.>i>.) j^iJiT-f Os x'J-t^ 
b\ Ba (A'lJi^A) i/'Jir^f fcilXI r ('fUi/ 

>57A) v'U-t'f Hw^-fit*>ioiojae[^-cibs. 
[00291 mmsmizkiiu. immTux 
v^&fm\i. t'iyY^^vr^^ixwsssmm^ 

Mgv'J-t-f b\ Mov-'Jir-f h\ Wi/'j1f^ C r 
s/y-^-'fH. RuxU-t'fH. Res^U-t'fH. Osx 

[00301 1 mmm<^)mimmi. mmm=F 

-Fe [^-m) i^Vr^Y(^Wm'Tf>h. 

[00311 iMmmmizxtLii. isimm'fisi: 
iiwms^m^h':>x. f<yY^^r yrm. 7 

5-0. 9eVX-h*). tfi.^<r)mLmnE5/c 

m'i-iiXJ/sm^i-ii. ff-pei^v^^Ymm-iz 

tii. 0-Fei^*J^^Y(mt'Fi:«lx.hmmiZ 

i>m'oi:^>^i(-(^^M^h<7)t. msoim 

<^i^^jayl^SMizm&^M:Mmi'yUtiym&iz 



1 1 

[003211 mmmmm\i^\i . mwrn"^ 

Mgi/y-t^H. Moi/U-t-f h\ Wx'Jl^-f Cr 
[0033] _hK§liSJg®C iWf. ±EI63t*^*} i 

[0034) 1 %mmm^mif^mi . immw'y 
[00351 mmism!,ziix}s. hmm^'y y-t 

^Y^(mm-\i. 1. 5~3 0nm<Dag5r*1--5O 

^rs. JJB^N^«c>'U1^>f K«ae^*53 o nm 

[00361 lSlil9KBO¥««^<±. Jiffijfcti^ 
[00371 ±ESIifeJ^®CJ:Wf . ±ffi3^i^t>i 

[00381 1 %mmvmv^w,i. JiE^t^ 

a. Er (x;l'h''>A) T**. 
[00391 Jjailifig®t iilJf, ±S^l7E^aE 

[00401 1 mmmo^^^immii . iMemn 



(7) !|fM2003-31790 
1 2 

i:i^V:iymmi)^t^^j:^^MmxmtixX\>^i,. 
[00411 JJEHtt^fitt: J:tLkf . JJ^^i. ± 
aii^V^yi^ilM'^tzBS.^tiXiSmSi^l. IM 

siM(oi^v^ymim\>^x^izmint. 
10 [ 0 0 4 2 1 ±fe««siKi. ±3dmwim(miL 
m±sii5XxfmbK i^'jziymmtsxxf'y'j^y 
mmmtiixti *) . jjes^u oymmaxv^v 
^ymmiii^vayir)mmm'^^\'^ip(>. m 

msf}izmmt}iit)ti>iix. ±Mmm<om&m 

[ 0 0 4 3 1 ifc. ±i^«!S{i. lSi3&^m(^ 

m^ii,^j:immxmttLX\^i^x. dcoxunvK 

[0 0441 l^ltlBS<0^{4c||M». 

tt. mi^')riyii^^\zm.%hx>fmsm^ 

L, JJe«»Biiii<^)g«SSiOJ:gi5feJ:t;ffl!iai<4. x'J3 
[0045] JJEIIffiJgffitCiWf . ±E^8a8»4. ± 

m/')^y^m>?\izm&i\.x'mmi^u m 
mt^mnM^Th-yx. ztit>ff)\'^-rtLh. 

40 yX'Otmmtfi'h^^'^iJ'h. i'ynyJSSfcrioT^ 

[00461 illtee)S<o^f4^tt, ±^g|!lriii 
j/yavsm ttiiii^ooymmt^'j^ymc 

[ 0 0 4 7 J immmiziitus. isiismmm 

50 «[S5£0±a5*>J:tfl!8ai^lBtf±iBvy3:^igfl:IS. i/y 
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1. 0-C&S<0-C, ^lO^fcitmSJrOtSJf?*^ 
[00483 iliiig»ffi<o^«^s±. Ji£soi« 

[ 0 0 5 0 ] tfc. ±S^|5IffiSrfi!lS-r«.«^ s 

s o I muzm.^tih(7)x. t / 'J y- -y i^mmm 

[0051] Jj^EIK 

[0052] ismmmizxtni. ±sm^mmm 
fUtim.m'fiis tmy-hnmmmosm 

m'f. ^mf. axx^mx^izx-yxmm'F 

[ 0 0 5 3 ] 1 mmmo^mmma. issmm^ 

[0054] immmmi^xtni. ±wmm»x9& 
asti^ii^. ±S!Sii:hms^. mmmxm 
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tifiis^. ±ie^!s. mijmm'Fmxism 
mizm^iih. itdfi'>x. m^mmii. ± 

[0055] 1 mmm<7mmmw.ii. ±mm 
[0056] lim&mizxiUii. immmm 
BjM. ^yr^j^izx-^xmic^^^ixm^tL 
[0057] *m<omii^tt. mim'Ft . ± 

mt ix\>^i. 

[0058] jjeit^fc iwf, II 1 (nmtm'Fm i 

tmi li^u^^ mm^^xhm i cosst . 
30 ±sm2comm'i-ii^mthiyU'i-^ vwrn^Mmx- 
i>hm2m&i:iim^j:iff)x. lamcoi^i^^o 

am&ttii^. mm^ii^xm^mm^tti 

X. lliS3t*^fcii^^2S3K«^tc®K?*il.. 

mzi.^. n-'ffmim^i.'>x. WLmmfmmi 
mxtt, 

[00591 immmmni^inimimi. s o i 

««1t>- y 3 yMBz , U 3 y t , ±mttz\i^ 
ESfcioTHl^JSIS^SXSfc, J:ffillftS^V3y 

50 St. lE^frJ/'J-t'f Hiae^^^#tflli±t:, »2 



1 5 

[0060] Jr^fi^Cifttf, m 1 ^^cOv- 'jay 
ym±iZ. ^ttx 'J 3 y i: . V 

'Java. |g2S^05ptfi!l*l*5^;^iiyt:v-'j3>'S 
dh-fcJloT. p-i-n**V^4n-i 
-P«JiSr*-rSS*^i^feJ:tf5l3lSS^*f, SO IS 

[oo6ii*»i»o#»«$ig^«^*iai, SOI 

SSc^ffiti^-^x'Jai^teai+t, m^^iO^ 
i^'J3y|gflii±tcKftKt}BKt, C:ORft«ti&Bf^ 

<7ymizf<i'--yv-thTMt. jiE>-'j3>eBiiS 

JiSXtti' 'J 3 y k , )t{ii|^«ci^ 'J •^'f H t 
^.^:S]lSrr--;H.T. ±iaStt>- 'J 3 ^ 

flsx 'J -^^ K8lfe^*>'Stt(::«fai?)hX:Stt>- 'J 3 i^^O 

m.iz. m2m^<^m»t/^ma^iitii^>jziymi: 
mf&thTmt. iMsmwitcoi^'J^yt^^BMt. ±. 
ms2mm(^mnfima^tvf::i^voymtiz. m 

[0062] JiEfll i Wf, m 1 mwi<^i^ 'J 3 y 
^i^Vayt. Ag*fe(i^«cx'J-9--^ Hki&Hi^Jfi 
»jR$ii;t^«cx'J-9-'f F«Sa^2:^tf«tti''J3y 

zmmw^^v-t^ r^m^i-ttsM 

tti^'j3ycomit;:, m2^^i0^tt!|*i*<®ra$<i;t 

n-pi«i-&:rrss3(^^tjj:vfBes^*s. soi 

[0063] :^%mo^pmm(m^m\i. s o i 
»s<7)«5ga^<7)i^'j3yjsfta+t, mmm<^ 

i^'j3y»^±(ciHbK?:}g«L. ^mm^m. 
(nmiz/^i'-~yvi-hxnt . mi^ 'j 3 y^m 



(9) !|tia2003-31790 

1 6 

yii$:. mmm. tt:^mBEm^zx->x 

mttxmt. JJi«tti^'J3y|fi«ft. Fe. M 

n, Mg, Mo, Cr, Ru, Re. Os. Ba. 

*y:il4i reo^^^y^^Tfym^ttxnk. JJe 
jry*«aA3itfc»tti^ 'J 3 yRST--/u t 
±iatt=^'J3y|S(tit. ±E^S^jJ-y^^tf* 

^{*tS^'J-f ^ FmS^*«fttttc:m$n^Xtti^'J3y 
(OWikiz. ||2^^c7mfiilS**aani3iutj/-'j3yl 
10 ^je^-r&iSk , ±9Smm.(r>i^ V 3 y^^k , 
Jbie®2#^<o^tt!fe*«SaiD$iiyii^'J 3ylktc. 

[0 064] JhlEttl«CJ:)h.«f, |gl^«S<0S^'J3y 

igfiji±. mmm^tix\.^j:\.^^^i:x^ 

i^v^ymi:^t. zcTiM^i^v^ym'^iz^^yf 

ySrSEAL. r--/H.T, ISSM&i^Voym'i'lZ. 

±ie^'f=ry^irtf^*i^'jir>f nas^^SKfc 

20 <i>t:mtti^'J3y(;oK±t:. S2Si^«^tfi!a*5^ 
^iifcv-'Jsya-tJB^I-S. CiiitioT, p-i- 
nh^\,Min- i -p1j|g$-*tSS3em^feJ:t^ 

[00651 *m<7)^tif^<7y$mmii. so i 
m.(omwL±.(Oi^ V 3 yts^tf t . ?g 1 mmco^ 

i^'j=iymsM±.^mmm&L. zmm^m^ 
<r>mj.z/^9--y'/^i>xnh . JiEx'j 3 y^^ 

30 n. Mg. Mo, W, Cr, Ru, Re, Os, Ba, 

iJtai r<o^-f>rys:^5ryaAi-i.xek, ±e 

^■<5ry*m?ii/v:S^'j3yteS«?rT--;H. 
T, ±E>''J3ytgsat}ifc:, ±E^E^*y^-^tf* 

gi*s^'ji>-^ Has^s-ftKtcjBiR-r&xek, ±ffi^ 
#«ci/'jHf^ mm-ifim.mmixtt'y')ny^^ 

l±t=, » 2#^co^!|S*«»l$iuti^ 'J 3 yl-& 
TmthXUt. J:ffilft«KJL«^i^'J3y|gSJifc. ± 

EIS2^SSiO^!B!i3!pm$itJt>"j3ylk»3, S 
mf:^tW^hXUtimx.hLhi:mLtLX\^ 

40 

[0066] iJBW^CiWf, % 1 ^E^cOi^'J 3 y 

mm^xh-iX. mmm&^ixx\^j:\^^ny 

ytsffiif Jiffi^B-f ^ys-^tf^Wsv'j-t-f H 

*«J&KfcmSit:ti^'J3yefll±fc:, |g2^«i!<^ 
?*fi!to*«afe!lD3*i;ti^'j3y«2r}Bffi-tS. c:^^.^cJ;-5 
T, P-i-ni>&V^{in-i-pffiji^*-r&S3t* 

50 m^izm^iih. tiii. ±ffi4^*xyi?->f nam^ 



(10) 



17 

m*)iiii. ire. ±siismizmizMm<zti^ 
ioo67]mfsmmfm(^imi. soi 

mOi&mt^=y*Jay^^iZ. MOSFET 

M ■ mm ■ mmmmhyyi^xjf) oy-xtj 

>^^<7)is^m^:^yi:&ximmiz. ma^y 
±Ryv^ymmimt. m2mmttz. mi 

l0 0 68]J:E««t:j:aif. soiss±tc, mo 

SFETi:. ^it'iMOSFErny-.xtiiXfVU^y 

[00 69J ±mm=fttz\i^mm. m 

0 S F E TcogiSM^flSSrn-feXfci; -^xm^tlh 

oifflsfcMosFET, mm^. niivsm^i 
^oo7o'i:m9^rms«im<fimmi. soi 

19mS«»l««jjgj£tSlgi:. iSi^Unyig 

*fc:> i^^^yimsixnt. ig^-'j^yisa 

my^}nyi^m<r)im:m<nmm\z. a- 
sist * fili. s c t J »st tx\.^h , 

[0071] lEflljSt: iiiif , s 0 1 fflgifc:. am 
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[007211 mmM<^ikim.(^mi. ± 

[0073] J:ffi*»®{cJ:)h.tf . ISiy Vt^ 
STFtErJ^JIItSClfcfci-^T, MM^m^^j: 

[0074] 

10 fciOMClBBtS. 

[0075] (a) . (b) , 

( c ) ii.j^mi^fs 1 mmmmmtimmim^ 

[0076] t-r. mi (a) k^id^r^ynv* 
teas 1 1 fc . ;<r)i^ 'J a yTO,ai 1 1 ±msS.^ii 

mm^mmi 2 dcoa^a^^iHtigi 2Hz 

fiSUT30~100n mmRc^mitti SOU 

«9SOiai3fc:, 3 0~60keVSg<J)aAX^/t. 
feit^. 101 4~10i 5 cin-2gg<7)aA 

IT. m^j:};<7)iim^mi:^:^ym.ti. 

0I113«i, S»fS5Bt«S-ei6S/S-Fei/'J-»>- 

tESliSSAn X 1 0 1 9-^1x102 1 cm-sggt 
=S:S i 3 fc. x:t./i.^-«?» H-X*^:!: o^tASfr^^ 

[0077] ^m. JJBSOIllBJiC, mi^ 
30 \\Ui;xhi. mimHi3 0 0 nmg^fc^rS i 3 

h-'f^'-ySrJg^tS. ^(^)SOia«J:fe:, 3Er|6|ttX 
A"7 if V y/a^rfK i 0 . i^ij aymMlimi«3 

ztuziox.imi^ 
yxwi^-ymnsnu. somsitj/y^ 

-hfiUi''AhA-^'-yfcj:t^so 111 3±tc«S[ 
40 liiyVaymmimthb. 01 (a) (o^i 
5^ri^y3>'»ffcRC;iSvx^'y'!^'-yi4A«. SO 
I«13±fc0fSS^iS. 

[ 0 0 7 8 ] i^fc, ±aS0 1 S 1 3±(0±B-7Xif/i 
^'->'14*^)KSiiTVvS:v>^^fc, y^K-rj/iJ 

■^ytfi-Feyv^^vti^ ^^mixmizx 

f^'yi't&::t.lci:oX. yvK-rxUnyt/s-F 

mz. 6 0 0~9 00X:c0fflSf. RTA^^(7)m^ 

m7--}Ut:m: iituziox. yyv~ry^ja 

50 y«0-7hy.y^'X><Jfcl. 5nm~20ninf 
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^mi sim-tt (ai <b) ) . 

[0079] JlJlttJV^T. i^/VY-ri^^Joyi: 
;3-Fev«J^^ KtOS^ffiJi. MBE, CVD^rfc* 

[0080] ^(T)^^ ai (c) t^idt. ±iB/9 

XI 01 9^1x102 1 cm- 3gS(7)^-CH-tr 
y/$ixfcpMi^»j3yS18^. Mt{f5 0nm~3 

oonmSSxtr^^i^+yi'^S-rs. a^t. ±KS 
OI113{-, iI^L^rV^?ia3L«®^«^LTnM« 

[00811 mmssmiizkiiM^ ±fEpMj^y 3>- 

« 1 8 1 nM«S O I a 1 3 fcO^Bt yS - F e Ul^ 
•5, ±Ep-ng^^Olf®fc:}g«$n/v:>3-Fei^y-9- 

tt. ±E/8 - F e y -t^ Hfitti^Jg 1 5 KAW t^3fc 
fc J: *3E?im: J: oT^^ U T^^-fh^rC^ 

[0082] ±aiaeB®K:fcv^T, im^b-fb 

T>f H«B^H1 5fc:a. E r*if±«Tt>J:v%. JbE 

- F e -t-f Kaa^K 1 stc^i- y r^m^iT. 

[0083] ±ieilRee®t*5V^-C. SOI®13±lc: 
li. ±ievx^'A:J'->'l 4 JESL^rV^-C. SO II 

1 3±io^ffifc:. >3 - F e X y -t-f nafit^K l 5 . p 
Ss^ynyJHis^aiiL-cp-nUBismL. -ew 

j^. yyr57-f . x-y^y^^rn-fext<t-?T. ±IB 

so I «1 3±co^|i^«s«Sr0r«cO»tttJg^LTt>i 

[0084] SOI113fc:pM^!|!j5:g»r 
5k*fc:. /8-Fei^yi^'( F8^^Kl5±fc:nSx 
yayl^SatT. n-paBtSr«j£L-CfcJ:Vv 
[00 85] *SliS}glt(7)i|t^«c{i. SOI^ 

+tm$*utai6ii;^^it« 1 2±<ojjes o i « i 

[0086] (S2||SB^S)02 (a) . (b)tt. 
*»fl«r)!B2|||Wg®Oii^«^'&!!J§:rsxSS-S^ 
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[0 087] *-r. mJQia^k^t:. sois« 
^fflSL. ;:<7)soia«cosoili3t. SlIBi 

-e<oa. ±asoi«i3±fc. HI (a) tm^'y 

[0088] »:t:, ±Eso i m 1 3±jn±M^xifn 
9-yiAim^^1xx\^£\^^iiz. CVD. 
:?yy/ffi5r^fc:J:oT. miO*tti/y3yl26^ 

10 xt^:ft-r5. ;<^«tti^y3>'i2 6±fc. 

rj^ynyt^flcvyif-f Hk fCC0;8-Fei^yi^ 

i^y3yi:y9-Fe>-y-9->f HkWS^MSrm^S. 
±aS^llfc:. 6 0 0~9 0 0t:<oias-CR 

yay+»Cl. 5nm-2 0nmgg<0SS$-^rfSr 
t;l^7r>?.«»«/S-Fei^y Hfi^^S-StttiSf 
ajS-frS. Z.flliZi.'iX. /8-Fej^y-9->f Hfi^^K 
2 7S-Jg«-rS. 02 (a) {CS^-tJ:a»C. ± 

20 E/8 - F e y -^--Y K»a^K2 7±fc, C VD , Xv? 
■y^'y V^^S^:ift:J:-5-C, S2<^*tti^y 3>'®2 8 

[0089]gV^T. 02 (b) {CSrfiofc:. ±ES 
O II 1 3 <0?««IDk j£<»:^$!^-C{>'& pWmHstfil 
XlOi 9-1X102 1 cm- 3g]^<oiaSfH-e 
y^'SitfcpMxyaV^, 0l|;ttf5Onm~3OOn 
mSgxt:}'dE->'-v;Wdt#L, ^'C^'--y^LT. pS 
xyrjyl2 9S:»^-rS. dtLtiO. p-i-n« 
^18ji*>'^^>fiS. ±SSO la 1 3fc:. a^L^rv^3l 
30 aiL«ffiS^iB^L-CnSmiS:}e«L> JiffipSi^ya 
yl2 9l;:0^L^rV^«ffi*ffiKtTpMm«SJ^L 

[0090] J: . J:Ep - i - ng^ 

flBS<^ i m^^zmft>Mi& - F e vy-9->f Hiaa^ 

f<yY^^r-;r^^l..^f>{Z^ 1. 5nm~20 
n moeg5:ir LTa^-l^^ X^ii^tt ff>X\ nm. 
ffysoimiS^mW^^tdiXfiizii*). m»- 

40 ti. JJBiS - F e y ■t>f hmi'lS 1 7 A.<DA»3l£t: 
J:S7£^Jl^fcJ:oT^^yTi&4«1-*<or. S3iaR 

[0091] jianttggiifctjir^T, soijii3±t 

»i. 01 (a) J:d^r-?;^^'A-^'-yi4^ffig 
L^r^r^-C, SOiai 3±<0^M{dliatti^y3y 

fl. /s-Fev-y-t-f Kftfam lB2«tts^y3y 

1. pmi^')nym^mmLxp-i-nimm^ 

-?-c7>S, yy/77-f, x.yf-y^^To-fextcJ:-5 
JJBSO I«l 3±O*#«c«2rm€<0»tttJ 
50 LTt>J:<-\ 
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(fcjesKSiutay^ifeftRi 2±<oj:asoi«i T^h. ^mssmnmai^i.. iMiPoo^^ v 



( c ) {i. *ISB«0|g3SliS}gSo^ii^«^M^iBi^ S{cL)t*5, so 111 3f:pmi,zLxm,mfi:B& 

?,xm^fmt^hi.*mmmvii. ^ms<^ lo L,-ct>j:>-\-r^t>^>. ps<osoifli3<o«ffl*>^> 

mm^im^t&JMirmmti. msmmmc^ soiii3ojf;^»coi/5~i/2SK<?3S$*T«^ 

^fl^a<^«B§*atfck^T, si«it»®fcR-oaj miz. pm^mim.ixp+mmm&L. z 

mzim-ffym^intx.fm^xmmim-r np+mmimz. nmmvutrw^txn+mmmi 

m&b. zffin+mmmrmx-h'yx. iMp+m. 

[00951 ^-f. mimmmtmnz. soims. «k<oii5ft. Fei^v^^m'^msimmix 

mML. Z<7)SOimi<^soimi 3^, ll»^rif iJ:v\ ci<o^, IBn+msmUziinMi^Voy 

«fc^:*J:3fc:^5!->mi-S. -ecoSfc, JiESOil [OlOll ifc, *mmm^#^ii. SOI 

1 3±iz, 01(a) ti^Kioi^ynyKflaacisv ss+fcje^^ti^ay^iHbKi 2±<^J:asoi 

Xi'/^f-y 1 4 . 20 11 3 IzmSLLtii/:. :9yX^j:i:ffytSi^lSLtm^^ 

[00961 SV^T, JJiSOIHl 3±Th^X±& flfcteatt*SVMi^™>''J3>'Kfc»«UTt J: 

vH>>*>^>. SO i«i 3tc. a^. «^i:'(OnM^tt [01021 immmm) m3mm^<ommk 

mi -f V^L , T--;^i-« . Clitfc J: . 0 3 Stt. S O I « 1 3 rt tjft>f :t r--;uL 

( a ) tcS^-fJ: 3 iJES O 111 3iOSffi*>f> SO ■ P - n1«gSf^««^^fcF e v'JI^-^ YW^'f 

\mi3ff>m:h(r>\/s-\/2m.(7)mtx(om Wi3iimm.itif. ^Ammmx:\i. p-i-nsi 

101 7^102 0 cm-sgScOiiSiOnM^ JSffi^*}B«t. ilfc:Fe>f:t>'$'aAtTFei^y 

!feS:*-ri. n 3 5 2: JgflK1-S . YWkf^mm^h , ^"f , 04 ( a ) i 

[0097] ^t>\,z. iM-^x^)^^~y\A(r)^^y o\z^ mm^tmk<^'^x^f^^~yiAim^ 

F-^SriiLT. if^.uy-i tyiW^. T--IVLX. P 30 1 Oi 7~1 0? o cm" 3 giSCnS^«!l*^F 

+SSiS36^»^6. ±iep+S««36«±. JiE -r^iTJtnMSOIll 3±(C, SttxUaV^SO 

n+MffiiS3 5rtC}g«-rS. ^<oa. JiSp+S^lS ~1 5 0nmga[tO»;^ifc^tT«ttxl>3>'l4 1 

3 6<0TSgt'fco-C, ±En+sa«t<0«l?t:, i^^r m^-fh. ±ieStti^'J3yl4 l+t. ^ 

iiO^Mty^lO^ 6-^101 8 cm-2gg<oa >f3rySrl0i 6~ioi 8 cm- 2gSoaEA*T>f 

A*T--Y5r>^-fS. 51^1^^. 600~900r:i0 :t>^L. 6 0 0~9 0 0'C«7)RTAg!i®afrijrrc: 

RTAiiKSIS-M-riiK;.!:'}. JiS'f jfi-^tit^t ktiO. *tti^y3yl4 i£7)i?;**-r6itf*fc:. ^ 

•J-9->f Ht UrcOF e v-y-t^ Hc^Si^^«i;t-5 F e F e i^^)^^ Hfiiai^4 TSrJg^-fS. § ^.t, jCJ^ 

i^y-t^ bm^Rs 7 ?:)^^5 (03(b)). xhtn. is&mw'y*)^^ m^ffiwm^imm 

[00981 ^<m. 03 ( c ) i d ±Ep 40 aa^rTr^-;w*Jtr. •e<^v 04 ( b ) 

+SffliS360±{c. ±iBSOlll Sco^ttkiSo -^i^t. ±ie«tti'y3>'l4 10±tc. pMxya 

©^•Ci&pS^iftj&flx 1015 ~ix 1017c ^14 SSrMiJfMxJf 1 0 0 nm~3 0 0 nmgSW 

m- 3 ieg<oiBe!TK-i^y/$n3tpM->y3Vl3 w:h\iz:x.\:9^'y^)vmifh. fHtfc. ±Eso i« 

8S-, mtflOOnm^SOOnmgJKxe^^^i/^ 13t. 0^L^:V^5ltt5LSgS:S^LTnM«ffi5rJ^ 

iiffiso 111 3t. 0^L^:i-^ J:EpMj^y3yl48t0SL^r<.^«fii^SS^ 

3 yl 2 8(c0^ L=5rv^«ffii&figKLT pS^SrJBrit [01031 iWf , ±ffip - i - 

tX. mm^fis^^th. Wm i I't'tatt^.tl^F e j^y-t?-^ KtStS^^^i. 

[00991 ismmwiziiim. ±gp+M««3 y k^^ -/t-j-^s $ ^>(c. if^^ m^im-h 

6 k n +ffi««3 5 k <^lSt:F e V y •^■'f Hafi^K 50 cOT. =^r^ y 7mt J: ->TX:t.;l.i^-<OB:SSE&*t^ 



[00941 (ll3§|]^Si) 03 (a) , (b). 



[01001 ±l^»®fc:*5(-^T. S0I113*n 
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a. ±EF e v-'J-t'f Hl»e^a54 7'^OA»3fcCJ:S Egiiicn)=Egbulk+h2 # 1 2 /2juR2 • • ( 1 ) 

[0104]±aitliBg®tfe<r^-C. S0I113±K *t=m. Xinh/(m<, +mh ) . 

tt, ai (a) tl5iai(0-7X^'A-^'->'i4i&ESU^: EgbulWiA>^'tt5{t*y\>K4fi'v7^*0, *1 = 
V^T. SOIll 3±^0^ffi^^Mtti^li3yl2:Sl 

I. ::<o«tti'y3yi<?3»*irifiiB&**tc:Fe j^'j-t [o 1 1 o] ^/t:. ^i^fti'Uif'f k^^^. 2Wg 

nyl^SlLTp-i-nfiUi^je^Ls f<^. y 10 »trSr<SB^BJtt<t-:>Tt>A>H^f^-yr^©]#rSC: 

ei 3±(?)^|i»*Hi&0f^<o»Rt:»iKLTt Av^ yF^-v-yri&Egi. m2<o^*i^i;-t^ H<v<y l< 

[010 5] i:':;. soiii3tpS^ii5:aUirt ^x^rim. SlcO^ft^-Ui^^ Htf^mtt^rxt 

at-c. n- i-pmkiimxx^i.\\ mrfj. TiB<oic ( 2 > •c*ft<?.*is. 

[0 10 6] *ll»jg®c>^l^ft»i. soiS« [oiii] 

*fc:««$il<!ai6a*K^tKl2±cOJ::aSOI«l (!B:21 Egmx=xEgH- ( 1 -x) Eg2 • • • (2) 

*S^ifeSl'Mi^faWi''j3y|gfc»|£L.Tt>J:V\ ^ K. Mo ^-'Ji?-^ K, Wv'J-t^ C r v-y-t^ 

[010 7]||3, Ig4llli}e®m ^^rt'O^m^ 20 Rui^U-t'f H. Revy•t^^^^ OsvUI^'f 

i[ynW^juyf^)Vi(~}i Y-xm:^m.^tih. s.M.Sz teUi<oi|^*vyi>->f HCi-jTiaa^^JB^L, Cio 

e^I Technology 2nd ed. McGrauHilltlilK (198 Wk={<nmrWtth . ^othb. WSSSm^mUd 

■1 ^y<ol£l^»lRpi:ftt^iJ!ARpi5<J:t;3<}c<^t-^ gt<t &3»*t SSJtfcJ: fcJ: . S^trJ: 

yhm3*»^>. LSS (Lindhard, Scharaff, Schiott) l^Wi^V^^ HaS^Sr. 0ra<OA>H^.vyrt: 

U.S.Johnson. S.N. Nylroric^ Projected Ranges S 30 [0 1 1 2 ] ±IBIIlBlill4|gJil^®CO^{4^S(C 

tatistics: Seni conductors and Related Materials. 2 tJV^T. 2|^Xh<0^fic5^*Jl^'< Hi^fflk^TS^? 

nd ed. Dcwden. Hutchinson 8 Ross dilRtt (19 7 ^^t, :i(?5t8S^c7)gS:$0ffllL.TfBt^^5r?g«L 

■:i>Mommi)^f>. mmmpi:'i"b^z^^^^^<m [0113] (^5mmm) msa. ^mc^imsm 

5ty£0aAX;^;^df-^ jgflJtS i t X-mLf-m&t a. n - p - nm/U ^a-y h 5 y-JX^B Ik. iM 

[0108] :lZ.X. ^(♦cyy-^-'f HaSi^A'yF 40 ^«^Ji, ±ia/NM.-K-7F5yx;^^'B icoau 

^f+-yrt:oV^TiiBWS. ^«cj^y-t>f Kae^f^ 99'y2k. J:ffilBt«^L10nai/y3y««5 1 

A'yK^-v-yrji. ^ti^wcv-y-^-^f Ymmm>m. k^^m.z\.x\^h. z<n^%mki. igij^^4 

^is. ^fti^y -t-f Kas^o^iig^R, «^ fcim m i ta, i^y i \iuom:nh^m3. 

(nmm&^'tia^ . mh f: LT. fli' kjEJLoSB 1 2±C}B«$#lTV^5. 

rafc!)«8tt&^«iS#-co t «:s^fMytfc««ia«jfi<a [ o 1 1 4 1 la/N'^f ^j?-? f 5 yvx9B 1 1 p - 1 

i:Sr^Atl.i:. a«ii^A>K^^.yrEgmicroa. -nS^Jg^L 1 fccOHWi, ^^Jiftt LTOv-y a 

TEoit ( 1 ) •tmt>h.h. ymm5 6*5Jg^$itTfc0s z.<r>i/^)^ym3ks 

[0109] 50 bif.)<^Ail?.-=jY7yVX9B\kmM=f-\^\k^ 
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6. 

[OllSlUa^jeS^Lltt. nSv-U^y^iSS 
1 fc . nSv 'J n y^i^ 5 1 ±«0«tt V 'J 3 

[0116] tt:. m/ua^-yvjyjx^Bi 

<0na5^y3>ii«5ifc:aEA$*iS. c:::"^. ±^ 

T, ±&'N'>f;K-7h7yxX^'Blfc:A:']$itS«m 
S^it. ±IBBt«^LlfcJ:-5-C3l£S^fc3aft-C# 
h. 

[ 0 1 1 7 1 «rfc . JJEIftBSfcliS^t, Ji^lBIS*^ L 
itriJttSp- i -nlfBSt:. Ji^^flci^U-t^ HtSt 

tmjm^-fh. icO^-vUrSr, ±Ep-i-n«t 

[0 1 1 8] 5:*>. 3|i^QeBffi<Oi|^*liat=*5i.>T. 
i:a3l3(Sg^Ll<^««5 8. 57. 51t.±E^< 

h^yj^'x^-B i<oai$^ri6it:Jt^ts#« 

■r^i>*>xS-y^54, '<-;^5 3. 31^^'^'52 

tmx. ^m^.'^mmmwsh. mm. m. 

mf-h 1 TJi, Xfii' 'J 3ys«5 7tt«tttl)^«ot: 
OxS.y:J'54{inST'&S. 

10119] zii^<7)ismii. i;y/7 7-f, xyf-y 
mx^i. mm, so nit, =yv^ymmtp 

{oi2o\ismmw)mi/iimii. n-p-n 

Sa'^ ;JC-7 h 5 yxX^' B 1 i; p - i - 
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H tcofi;?^^**^^^^*^. p-n-pSiO^^jK- 

[0121] ($6iiife^ffi) a6u. ^mime% 

n-M0SFET71i:. Sex'j3y^lS7 3fc 
^^flcv-U-t-f K8iai^74*««$<t:tp- i -nS 
IBI^^ 7 5 1 Sr . SOI ««JttC-i*ttt;^'^2Xfc'>' 
U3y*3fe«^^IsI»-CfcS. 
10 [0122] JjBp-i-nS?63K«1^7 5Ji. j/'Ja 

y*eiai 1 iimmpimMi 2±jm^iixft 
nmmi. %'&.'y^}oym.i3. pmwmis^ 
mt. j:SKtti^y3y«iS7 3«^«ci^i;-9-^ ywl 
miAiisAx\^h. tii.. :i<f)pmmi7 sui^i 
\i. m(m=fmmi9immiix\.^i. mnmm& 

7 7<i, n-M0SFET7 10KWy^iS7 7i:* 
3l^i'7 5«nS^7 7 i:<020«SB^*3t-r. 
[0123]±ffiMOSFET7Ui, y-X««8 
1. f-^*;l^«8 2, YV-iyimil, ^'-MHb 

20 KB 4, y-vw&ss. v-xw&setxmLiti 

X\^h. ±Ey-h«fi8 5fcmB&!flraD3ti*i:. ± 

ieMosFET7Ui:tyk=5rO, ±iey-xmffi86 

*»^>y-x««8 1 SrigTi^HU-f y{Si^7 7t;:«^ 
*«a7.S)fL6. -?-LT. mT*«nS««7 7A>/=>«tti^ 
y3y|R«7 3fc&^$*lS«-e, IK^^^«ffi7 9*> 
<?>±E?63K^^ 7 5<0paSlS7 BJrtrt-LT JiESttv 
'j3y®«7 3{CjE?Li&^-t&ts *ttx'J3y«7 
3«t»<^fti''Jl>->f K8^¥74Aq%«;-rS. 
oT, ±IBMOSFET71{CA:ft$iXS«Mfi^S'. 
30 ±IEfE3l*^7 9fc:J:oT3l£fi^t:^-C§5. 

[ 0 1 2 4 ] =sr*5, ±i2iiBBttta!fcs mms^i 

9t,zmhp- i -nflBtt, iE^fti^'J-t-^ Ka 
7 4«A'y H^^ »/TfcW!lt-&*i!PAIH-S t , 

itmm^ii-oxwm-i Ax^^*)r. •t'Sri.o^^ 

klEfUm-ri., CKO^^'JTlr. JiSp-i-nffl 
m nWrni 7 1> K <ipMM«7 8*»*>]R 0 as UT 

mm^^^t^t-yx. ±E?63e*^7 9ag}t 

^^f:LTSIg-C#S. fi^lxK, ±EM0SFET7 1 

w-xmis itYv^ ymm 1 1 iumtt 
40 t. :.<mosF'E.Tif^y<r>b%f,z. gat^^fgjt 

[01 2 5] 5*;3ISIS^®AmSM0SFET7 ll±. 

1^*)^.. ±iaMOSFET71i:?fc3fe 

n^x'hh. Ltzifi-yx. ^(osoimujiz. ^ 

COSiro-feXtCiotMOSFETT 1 i:lfcl3RT7 
50 [0126] i)t. A->f4?-7h5>'i'*X^'<^«8^ 
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(cov^T. ±Em5mmmmmt^mi/::ii\ii>xo 604a. y-;^®«6i i. f-Y:*^;i/«W6i2, h 

5:. xe^^S/^;wftfttcJ:oTi8Efri6it:^NS**«« WylS«6 1 Sji**)^:'). C:<0HW>iS«6 1 3Ji 

LTJg^-ri.UU'MC. ±ieM0SFET7 15:m-rS ±ie56jt«i"6 01tfOnMM«6 1 3SriEiaTV^S. i 

^^kl^atC. 'Jy/77^i:>f:t:/aA^ffl<'>T«l* fc. J:ffig3t«^6 0 2«0^-^Jftffl<OMOSFET6 

|BlfcP^rS««?rffiaLTm-r'&^rffi*<«!lt$ifCV^ 0 6tt. y-X««6 2 1 . f-^*;l^lS6 2 2. 

6. Lfzifi-yX. :'^m!Smmm^mi:W^ir ^>'®86 2 3*»/b^r"9, .TWKU^ yS«6 2 3Ji± 

0^ry^i:|i|«07•D-b;^^^J:-^■C>'^'-f h^yxX ^§31^^ 6 0 20nM^iS6 2 35:3ltoTt^l>. 

^Aqe^-C^. -?-<^«. A^4t-7h7yj^'X^'i:S6 [0133]±IBIBeS^60Ui, ±ienS««61 

3BRT*^<^ro-feXtJ:oTf8Wigcffifc^«^ 3 k pSfil«6 1 Stmm&S 1 4ti^L. JJES 

*5|siT^&^tEtt3&««v^. 10 363^^6 0 2ii, ±mnmmme 23 1 pmmme 2 5 

FET7 1 fcp- i -nSIBlSgf^Ll tCOffl^^fc* 3efll«624li, ^|s««Ci^Uir'f ^'»^a^^#^T^^ 

p-MOSFETk, n-i-pS<Oj(63l^ 

^bi:&^-^i>itXi>X\>\ [0134] :*^ai9Bffi»¥^*^fi«l. JiEMOSF 

[01281 mimsism) ±ses^imm4mm Ersoimytz^ht. mtmeiAifrntL. 

mth, ti)^U IMSO I «1 3<o;^k-C«±. JJBil3t ^<iX:^86 3 3?:g4LT. ^ffD-C^-r^rifilCe 

*^»A><r«ett^*fife:afrt«o-c. iMimsi^^i asiis. lt.. ;r(^i&gft)tS3t®86 2 4«* 

L S I {::ffl;^2XTfi^gj*iO:^:AtcfflVM, tli. J31T ^ U T?r^«L. MOSFET602 Sr^J-y fC-fS . ^1 
(Cj^^Si^tUT. ±ffiSOiai3fc:3e£at«ST6| 20 COiotL-C, MOSFET60 1kMOSFET60 

[01 29] 07 (a)ti,^^com7mmm<^ [0135] J:Si^'j3y*»^>^:S#aafS6 33»i. fflj 

^fl^SSr^1-¥ffl0T'fc 0 , S O I mm<7) S O I 1 SBfc J;tF±gS5: 'J 3 > J: 0 t>JS*f¥*^/h$ 

3tc. 6 0 1 . ^m'f-e 0 2 , ±sm:mi- mimx^m^fzcoz\ ^mmn:<mtihis'>t>iix. s 

6 0 1 A^f>«^?:g3l^i^6 0 21I^<3I^»!I6 3 3 if^r3!£e@IS!l$*^^.il-&. 

kJ^«$fLTV%5. §^>fc:. ±ESOI113t<i, [0 1 36] ±Ei^'J3yB!fl:H634Ji, ^ 

jiffiiBt^^ 6 0 1 fc:Bis-rs563K«T6 0 imim !86 3 3*fei5i-f 3yefliiifc:fctti.sy?iai 

MOSFET604i:. J:ffiS3ISg^6 0 2t:l5I^LT L^giOtaa^iW^^*-^ SOT\ JJBx'J nvK^fclS 

g3fc«i'6 0 2*«S3eL/i3feffi^!Sr€^m^fc^-^-& 634i:. Zff)l^^)aym^6 34<7m®Me3 3l,Z 
MOSFET6 0 6i:*qg«S*LTV^&. 30 »L^:V«:&S^i:c7)#fflt\ JiiKI«[H6 3 3*> 

[013 0107 (b)»i. H7 (a)cOC-C«T<0 ii,<^«b&«^R»LT««»6 3 3iafI«S. tfcjS^o 
BrE0-C*'3. 3t^iSK6 3 3{ciS3eeilt)5ri6j (^W 35»E»6 3 3^3iefflta«>«lft6J3fet:|pI±T§ 

[01311 ±iE3^SS86 3 3tt. OTcoidtLT [0 1 37] JiS^UBBStttJUT. JJBS»S5633 

^^=5:i:{cJ:-5T. JiMSOlfll 3fc:. T«6i6»Kl2 i:i^y3ygfl:Ki:^o^«Kfc:J:■5TH^T'^>J:^^. i 

izmthmnYVy^mm-h. :LnVVy^m fc. ±^8ai6 3 3<^)l!l»feJ:tX±»*^^;<fX»c 

huyf-tc, j^y3yj:')<>Ji#f***^hSi<^S''J3yR StcLTtJiv^. JbE^»3&6 3 3«offlia5t><I:V±ai 

63 2Srm-^&. J:ffifflffi6 3 2. 632^Jg«L^ mWki:mmhW>m-^mLi:m»thZtVi 

CMP (fl:^B^fi?Sfe) Si«^rk'(C±oTSOr ioT. ^8^86 3 3 i:^lKi:<?>»ffi{lt}ft&3Ki7)M 

4iS:Jg«fS, ±E>''J3y»ftE6 3 4«. iMWk X. ±IB^«S56 3 3?:^N-S3tt:«lBUT. 

» 6 3 3 *se*-t S3K«0i^ U 3 vKfl^K'v.Oi^iVftl 6 3 3 <r>mWmi:mm-h ^ k t . 

i.*)hn\^m-fizm.-fh. CliltioT. ^-Uny** [0138] iJt. ±a^!ftS&6 3 3«. MOSFET 

'?»^:&^8aiS63 3<0lia!fcJ:tf±S^. j^'JnyJ:'} 604, 6 0 6k*ji(?:«Jtra-fe;^tJ:r)T»ll'C# 

tg!ff$)&«'h^ v^x U 3 yKfl^mcc. 'J 3 y^ SOT. ±EMO SFET604. 606k^^fc.SO 

[013 21±Ej%3l^6 01<081!lfflMOSFET 50 [0 1 39 1 JiSiaBBStfet-^T. 2»0MOSFE 
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T604. eo6m.mm6 3 3i:itLx^-cmi im0mm=Fin^t^m-^'&im^-ti>:ibifi-c 

SMVaHfi. MOSFET6 04. 606lcmiXf<^ Lt<*r)T. *fKB<0ll85aeefflk'5^fl^g 

mi. ^Tmtmtxhxw mosfet. axwun^-yhyyi^' 

i^^mtom^e^s&i^mzLx. fsimsawfim^ff) 10147] ±ss^ 1 n^8m^Mizi5\^x. 

mmi:mtxi>x\.\ iMsmiMmi. m<Di^ m. ^tm^. mm. mos fet, fcitfAM ^ 

v:3y^fmmii:nwfrmwrxi-(ixxm^x'^?>(7> 10 -^hyy'JX'f^<^)Sj^imi-mz'h*) . mk(r>^ 

X'. fmMmmmmikmm. m^^^h^imk *5»s$iii.=sr^>»f. i&<')miimx'mfs.txhi\.\ 

[01411 msmmm) msii. :immm<^ t>coT«^:<. mm. xwt^i^y^uhaym^^j: 

m&^tix\^x.m8i±±msoi mis 7 ^y-^iifi iy^x"7X7ft9-y<mm:^'>fi.i}K 'jy^^77-f 

[014 21 j:£<i^Koa}L«^-ctt, ±£801 20 \m^mm}3±x^mt>ii^j:i.o\z. :if^mmm 

?*iTv%5. jjassstcji. miii:f}mm^iz-i^ vay^^amtmt&soiwsLt. ±sesoisis 

i^mm^tdimM<m^mM.^tix\>'^x. imm. (oi^v^y^&sizm&^tvx. ^ftj^u-t*-^ v<^ 

m^t>mi:±s^yT^^^89t:ifLxm^m<7) m-imammf-t. isn^uaymkmizm,^ 

[ 0 1 4 3 1 jJB^i^fl^aji. m8tmmcom iMimm'FPhmm^ntimise.'^m'fiizmKm' 

Mim^m.. 9^^ip(><^m^m<^yr^^<b. ;ts^ft8ta^»±. ^^yv^^-zn^t. s^t. 

imix^^h, 30 ^t. $m^j:^m)m(r>^m=Fmi^ti. tfz. ±e 

[01 44} ±SLmmi*)fiit»&m3ix/m^mx mm^a^x. ±simm^^^co^±.ss^m^ 

nm^sixii. 'micfstxi-yx^st'co^f^imx izmi>-ti?>ii^h. im^^'Fi^t^sm^^n^ 

Lx. ^yT^^<-8 9<7):3T(0'pi^t±Mmmff)'p n&^xm^^t'ip&k^tit. 

'C.k*^*>*T«^s. [01491 immmf^^m*^iziin£. isst 

[0145] mmnM*)^.ixm^^zim^iift^y m'ftii:if^mf-<o±M^m#i^v^^ v^ym^f- 

r^^<8 9i:-ftLXmi)^(>X:h^tlfi:mm. m ti. Fex!j-t>f Mnv'JIf^f Mgi^'J-^-^f 

^xmm^tii. -n. isiMMmi^xvm^fyfzWs. ru >-u^^^ h. Re i^u-t-^ h. o s >''J1^^ k. b 

±iam^iR»)ajL»^tftasfifc*7T>f^>'8 9S- 40 «e^T*s«-c. ±ffifB\^*jJ:vs3e^^i. 

jje^^ft^sji. fficossnggmnKcov-XTA^rif [0150] in^iw^flc^Kiittf. ism. 

[0 14 6]fi!*. :#JgiSa-C{±. l-SXOffiMltlilSiO »i. /3-Fev-Ul^^ KiOS^^-C&O, C;cO/9-Fe 

m^^mmizmmthztmrnxh-^tz. u i^y-t^Hw^^M^flc-cftoT. A-yK^^r-/ 

3t«^*fflV^S t . imm^^mmm^i T*»'0 . 7 5~0 . 9 e V-C* 0 , * /c, 3tOiRlR**f 

fflv^SdkfcioT. 1@ftO«^i&l-?<':^«IS-ce2l lE5/cmi:lk«OT:*:l'V^of . JiM^^^fcit^ 

T'l' S . Ifi^l J^MIg4|IS6«®OlBia-f {Citl «?yi{f 1 ~ 1 . 5 5 jLtmWiST'ftoTfl 
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[0151] immm(^#mmi^iim. nyKftiR, x'jnvsm tt:ti'yonymmt 

h\ C ri^'j-t-< b\ Ru j/y-»^'f Re j^'J-t>f »feJ:UfMa5<OS')tt*5r*)*W. JJS>''J3y» 

h\ o s i/'ji^>f B ai^'j-t-< ijir/ 1 r y u ^>^^j:&mmi,zmmiz^ijmtjUi>f>tix. jje 

[ 0 1 5 2 ] 1 nifigffito^w^ac iMT, ysfljst (ommmii. ±mm^'Fij^h<r>m 

[ 0 1 5 3 ] 1 mimmcmfii^t:^itit£. ±sm if'. mtixxfmicm-i>iik^. iii*.<^ifi'^«^ 

e^t*>(t4^i'»J7£0StS^^{Eji-r5*>/?>, Sif^r 20 [0158] l«M^Scoi|^«^atJ;tHf, ±£S 

[ 0 1 5 4 ] 1 mmm^mmmizxm. ±mi mmmwmnzx^ .tt:. mnif lxv^t 

^mt¥i^u^^ v<mm-icii\,yz±ME r ^s^BK+'t micm^x^x. iMemmia ^>mt:9cmzx' 

mm. mm^i^v-^^ h-<;os^^fc:tev^t±iB [0159] in^ffif^flcgatintf , ±ffi« 

S . MO S^. ttiWU #-9«^T*)&<0-C. ±ffi« 

[ 0 1 5 5 ] 1 mmmomimmzxini. ±m a^^-c«^mt*!ia§ti^«^. JiE^ji^^. 

i t*(c. ±ge!^mmmmm<r)±Mt5Xxfmti'. [ o 1 6 o ] i mimm(o^immizi:ti\i. jiKm 

i^oaymm. i^'jaymm. tfMi^v^ym. «iii!st:it^?-Aaj*-rsA*S3iai^fcj:t;aj:»]563t 

i.vmummm7^\izi.':,xm.i^')^y^s^im srfiit. ±EA^jS3e«?. aj:>j3tei»^, jijj:t^ 

^mhTt s. iti. i^^mi. :i<mmni3 [ o 1 6 1 ] i5iit»sw®fl^tj:*i.tf. ±^ 

t5J:Vfiia!5rHtf>'U3ySfliKtx'J 3ygfl«*»A, %yr^f^Xhh<^X. m?mwmmt. fill 

mi^nhfit. ifi. miz<s!m.x^xti>. 

[ 0 1 5 6 ] 1 mmm.m-mmw.zxm. mm [ o 1 6 2 ] ^m<r>mi/^^i.ix\i. » 1 

mM. :3ymMMzj^fii.'&jxxmmi: t. imim'HzmLx. mm&mmi^i^ 
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w Ym=i-mx.hi^2ffm(m=fk. msm^f to i e 5 1 *»»o^i^«^<^«Bi*atJ:*uf. 

±ie^3<oji^tBNiLT. mi<nmmmw'y so ia«io»mh(^i^'j3veB^Bi't'tc. mm^ 

fc*SOi^(^|ft|g|g±<^$^'JnytSfilfc«ii.S« fc:J:r»TjSIR-rsiSk, i^tts^'J^i'lS+fe:. F 

X\ ^mW£hm.<r>m: . ll-0»»SStCj:->Tfe 10 e. Mn. Mg. Mo. W. Cr. Ru. Re. Os. 

m-h ; t K J: 0 . m.mmi^ms&xt h, b a . j± i r :t :t yaxtsis 

[0163] ifrnmrnvs^ff^-nrnzitia. t . mtm^ :t>'*«^$n>iKttj^y 3 >-k*t- 

'^m^(r>mi,zj^^--yyi-hTnt. im'^v^ v^y<omnz. f^2m^<^^m»i)^wsa^tui.i^v 

yms±<^mm{mm&^tix\^^j:\,^miz. m aymm^^JMt. ±Mii&mk<^>'V:iym& 

icomtti^U3y«5-xif^dfvi';pj£fii-sigfc. ifc. ±m2mm('i'fmsii^m^M:i^voym 

-rsisfc. mmiiii^w ]^m^iiiism. soim<nmm:.<^'y^j:^yt&ffBM'^iiz. mimm 

tt!ft*saaiD§*i)tv''j3yii&}g«-rsxsfc. ±ste mim.(om.iz^^i'~~yyti>xmt. lE^ya 

gSJn^tutx'Jnylfct. mfii5:«-'(?mrSXSi: e. Mn. Mg. Mo, W. Cr. Ru, Re. Os. 

^ffiiSiO-e. p-i-n&^lMin-i-pflBi^* 30 B a. llJtJi I rtO^^JT^-* ^^tvaA-T^Xg 

Lxi^mmmn^xx/^^/imi^tismf-ii t. m^^^yifiW^^tuiii^voyi^SM^r- 

[0164] *l6BHco¥^«^Si^^*ffi(cJ:^Hf . #tr^«ci^'Jl>-'f Hfi^^ $rfettfcJgJ«tSXSt . 

SO lX«(7)ttllRh(^>'U3>MSa*C. mi3t€ ±ffi^ft>"J-9-^ FtSSWfettfcmSfutv'ya 
Si^ttiftlS-SaraL. ^<0>F*$!B5^?Stt^l:?-lJ:«.Xg IS2^l^<7)^!feA>msn>ii''J3 

KJBirS<OJ^C>'N*^'-->'^^-r.|.Xgt. ±£i^»J3 i. ±m^2mwm(0^m^ma^tUi.>'Vaymt 

ymsM±.(^±smmm&.^tLX\>^i\^iz. m fc. «Si&#«s^sxst t:mi(ox. p - 1 - 

tti^Unyt. ^lli!t<i^fti^'J-9-^ KtiJr. XJ^ nfcSVMin- i -p«jiiSrWL.T^»^r3ee?W3J: 

-yrJ'ffi. i^d±MBEftCJ;->-CHl^jagtS 40 Xf^tm^:^h^im'FtiXX/mM'fi)'. SOI 

±i»i|i#«c^u-9->f bm^^*«s«fc«faj$ttt«ttx [0167] *mmmii^<m^^izxtni. 

o:iy<nm:.i,z.m2m^(7)^vi0ma^tifii^^) soia^co^SKioi/uny^B^Bit. mosfe 

3v«^)g^i,xgt. ±Mimm±.(7)i^oaym& T(7)v~xi5xr/\^i'^yki[i,m^^<omm 

It. ±£sg2^«scr)^!R5*«aaiii5iiJti^'jnvi ijg^sj^fc. iMi^v^y^^iiz. ismim 

hi^mn-pmmtix j^mmmaxr/^ ^tsxgt. ±Kj^U3yfefHitf5_hEsi«i^fcis 

8!l*5ttSg3t^-ffcJ:l^%5lSI^*^, SOI^CO 50 2M«i:<O0<O^tI. ^>f:t>'SaEAfSXgt. 
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fc^ i|i^«ci/>Ji^>f H8l&^ S:»^S)ta<)<^«!«iyiS' [03 ] 03 ( a ) . ( b ) . ( c ) Ji. ^fMBfoH 

tt. Sg^#«S^SlSi:i&«lxS<0-C. SOI 0. 03 (a) Jl. SOI«13<0^ffl*'4>mSai$^ 

afchC. MOSFETt. Z<^VlOSFETff)V-X f<Og?^i-fc. nS:T%!ftl:^rf S n+i^«3 5^Jg« 

fcJ:tXHWyt:«^S*lfclfi3te*?^t5<I:tXS3l»^*« ItimiiprmCS)*) . 03 ( b ) {i, p4MMiS3 

m-c^T. n^m^tm^t<7)m^sm-i^y*} e i:m.Lfdk. +afiiS3 e t n +MmiSJ:<^ 

y^fflfflLT3cfll*^T3: 6. ^tt0Tib "J. 03 ( c ) tt. ±iEp+^«3 6<0± 

fcaL^rvvai$<oM^yf-*»«U c:ohW>'f-t2l6 [04] 04 ( a ) , ( b ) tt. *?IWcolS4^jeB 

J:£»fia8Lhfc, '''<^'-K-7Jl^3W^'^'®afc«^ (a)»i, nSSO 111 3±t*oT-7X^'y'?^'-y 

■rs«lS^omiffl«*»l£t5lSfc. JJEi^'J 1 4*«i!II3*iTt^=5rvmfc. KttJ^U 3>'«4 1 * 

3yte^«±E^M«:«^*wffl!iTfc-5T±E^ 1 m m^Lnm-iiF^fmvh o > 04 ( b > ±iKtt 

ISi: . ±Kj^ y 3 >1gfiB<0±SiMifl«0ftD5roM ^fti/ y i^-'f mm- 59^fiii.Sp-i - nWtt 

ai<0lg2««i:.±iB/<^.1?-5^^t:. «ffi(&#« [06] *f|BacOS6»i9e®Oi|i#fl^aSr*tS 

S^SO^fci&filtSOT. SOISSLht. -CiOs n-MOSFET7 1 1 . ^|^flcs^yi)-'f Hft 

::cOA'.'f;K-7*^<?)3UJ'^'Cg^$*l a^74?:lixSp-i-nSSBe«^7 5i:5r. SO 

ii.mMi-hi.xf^3(mim&-ctx. mjmtit i MLhtc-fttcfi^ax^'i^y sy^m^^oK 

m^k<^^3aft-rst/yi'->'^'o^i^fl^ii*«sijs -^^s. 

•c^s, [07] 07(a). {h)\t.i^mfn^imm 

[01691 immmmm^/i^ff)m^m\i^i.ix 30 mmmv^fmi^mM. 1 (axj, 1^7^ 

If. ±s^p«ft>' y -9-^ Kfi^^fc, E r ;&»ts<D imr9!m>t^(mmsx:h •) . 7 ( b ) 07 

[01] 01(a), (b). (c)\i..imm^ [091 i^y3y«10l36'^.<:W187 2fc|^r>T 

0 . 0 1 ( a ) ji. so I s 1 3±fc:v ^i^ymm^ [0101 i vis^wcior, iSBi^^fciVg 

i s vxi'yt^'-y 1 4 ^jgiSLfcaff ^*L. 0 1 ^"^^LmiUtmiinmii^mkfkmxhh . 

(b) ;8-Fey-y-t^Kc7)Sta^i&fii;tS/9-F [flP^iOSlBBl 

e>/y-9->f Kt^^|gl5^mUctt7^S?t0-eJ> 40 11 s^ysyJSfiH 

0.01 (c)«. J:£/8-Fei^y-9->fK«ftl'l81 1 2 T«efi»llli 

5<:o±fc;. pSxy3yJBi8«'Xt;^'df>'-v;Prtt«t 13 soil 

tLm-imw:i)h. 6oi ibi^? 

[021 02(a). {h)\i.i^mim^mm 602 S3isg? 

s^o^w^asrssjtt 0. 02 633 =mmk 

(a) <i. i8-Fei^yi?->f hm^|g2 7±fc. |g2 604 MOSFET 

O*ttj^y3yl28^xt«^tfc»fS-*t0-C* 606 MOSFET 

0. 02 (b) li. ±iaS2cOKtti/y3yl28Ji 632 MM 

tC. pMi^y3yl2 9S}Bl£LTp-i-nSE^fflii 634 i^y3yK^t|g 
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